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(54) METHOD OF ECR PROTECTIVE FILM DEPOSITION, AND ECR FILM DEPOSITION 
SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ECR 
(electron coupling resonance) film deposition system 
capable of forming a protective film by means of ECR 
sputtering and ECR plasma enhanced CVD selectively 
or simultaneously. 

SOLUTION: In a reaction chamber 10, a substrate S is 
provided in such a way that bias voltage by a bias power 
source 1 1 can be applied to it and also a sputtering 
target 20 is disposed in close vicinity to a plasma window 
12a. A material gas for CVD film deposition and a 
material gas for sputtering film deposition can be 
supplied into a plasma chamber 12 by gas feeding 
deices 14A and 14B, respectively. As a result, an ECR 
protective film using only the material gas for CVD film 
deposition or only the material gas for sputtering film deposition can be formed, and further, a 
protective film having properties intermediate between the properties of the ECR plasma 
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enhanced CVD protective film and those of the ECR sputtering protective film can also be 
formed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The membrane formation approach of the ECR protective coat which makes the gas for 
spatter membrane formation the plasma state by ECR discharge, carries out sputtering of the target for 
spatters by the plasma, and is characterized by depositing the target particle emitted by the sputtering on 
said ECR-CVD protective coat, and forming an ECR spatter protective coat after making the gas for 
CVD membrane formation into the plasma state by ECR discharge and forming an ECR-CVD protective 
coat on a substrate in the plasma ambient atmosphere. 

[Claim 2] The membrane formation approach of the ECR protective coat which makes the plasma state 
die mixed gas which consists of the gas for CVD membrane formation, and the gas for spatter 
membrane formation by ECR discharge, and is characterized by making the target particle emitted by 
carrying out sputtering of the target for spatters by plasma particles deposit on said substrate, and 
forming a protective coat, making it deposit on the substrate with which the ion in the plasma was 
impressed to bias voltage. 

[Claim 3] In the ECR membrane formation equipment which is made to generate the ECR plasma by the 
microwave from the source of microwave, and the magnetic field by the magnetic field generator, and 
forms membranes using the ECR plasma The chamber in which a substrate is arranged, and the plasma 
developmental mechanics which generates said ECR plasma, The target for spatters in which sputtering 
is carried out by the ECR plasma generated by said plasma developmental mechanics, ECR membrane 
formation equipment characterized by having the CVD gas transfer unit which supplies the gas for CVD 
membrane formation to said plasma developmental mechanics, and the sputtering gas feeder which 
supplies the gas for spatter membrane formation to said plasma developmental mechanics. 
[Claim 4] In the ECR membrane formation equipment which is made to generate the ECR plasma by the 
microwave from the source of microwave, and the magnetic field by the magnetic field generator, and 
forms membranes using the ECR plasma The chamber in which a substrate is arranged, and two plasma 
developmental mechanics which is established so that it may counter mutually on both sides of said 
chamber, and generates said ECR plasma, ECR membrane formation equipment characterized by having 
two targets for spatters prepared corresponding to each of said plasma developmental mechanics, and 
the gas transfer unit which supplies the gas for spatter membrane formation to said plasma 
developmental mechanics. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/^ 6/20/2006 



JP,2001-181849,A [DETAILED DESCRIPTION] 



Page 1 of 7 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the membrane formation approach of an ECR protective coat and ECR 
membrane formation equipment which use an ECR spatter and an ECR plasma-CVD method. 
[0002] 

[Description of the Prior Art] 

By the magnetic head, the protective coat is formed in the front face at magnetic-recording media and 
magneto-optic-recording media, such as a hard disk, and a pan for protection from an external 
environment. Generally the carbon system thin film is used for this protective coat, and the sputtering 
method is used for membrane formation of a protective coat from the former. It replaces with this 
sputtering method in recent years, and the plasma-CVD method (for example, ECR plasma-CVD 
method) which forms the diamond-like carbon thin film (DLC film) which is a kind of a carbon system 
thin film using hydrocarbon gas attracts attention. 
[0003] 

When forming the DLC film by the plasma-CVD method, hydrocarbon gas is introduced into a vacuum 
chamber, discharge generates the plasma, and the DLC film is formed by drawing the plus ion in the 
plasma on a substrate. There are H+, C+, CH+, CH2+, etc. which a hydrocarbon dissociates and 
produces as plus ion drawn on a substrate. It is not avoided that a hydrogen component remains into the 
DCL film finally obtained although, as for the hydrogen component in the DCL film, a part is emitted 
by the ion bombardment of the midst which is forming membranes continuously into a vacuum from the 
film at this time. 
[0004] 

By the way, although there was an advantage that a plasma-CVD method had a quick membrane 
formation rate compared with the sputtering method, since it was the membrane formation process 
which was mentioned above, there was a problem that the hydrogen content in the DCL film increased. 
The hydrogen incorporated in this film had the property to escape from and come out of the film with 
the passage of time, and had the fault of being easy to produce change of the membraneous quality by 
aging of such a hydrogen content, for example, change of thickness, film properties (abrasion resistance, 
corrosion resistance, etc.), etc. 
[0005] 

Although hydrogen is hardly contained in the film on the other hand with the carbon system thin film 
formed by the sputtering method, there is a fault that a membrane formation rate is slow compared with 
a plasma-CVD method. Thus, in any [ of the sputtering method and a plasma-CVD method ] case, it has 
the advantage and demerit, respectively, and according to the protective coat which should be formed, 
these forming-membranes methods are used properly, or the device of constituting a protective coat 
using two kinds of film obtained by each forming-membranes method is needed. 
[0006] 
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[Problem(s) to be Solved by the Invention] 

However, two kinds of protective coats (the protective coat by the sputtering method and protective coat 
by the plasma-CVD method) mentioned above are formed with separate membrane formation equipment 
different, respectively. For example, the carbon system thin film by the sputtering method is formed 
using an ECR sputtering system, and the DLC film by the plasma-CVD method is formed using an 
ECR-CVD system. Therefore, when forming two kinds of protective coats on a substrate, both the 
equipments of an ECR sputtering system and an ECR-CVD system were required. In addition, once 
picking out a substrate from the equipment if the protective coat was formed with one equipment when 
forming membranes, the equipment of another side had to be loaded, the protective coat of another side 
had to be formed, and the problem that the time amount which protective coat formation takes became 
long was. 
[0007] 

Moreover, although the protective coat needed to be formed to disk both sides when a protective coat 
was formed in a magnetic disk, in the conventional ECR sputtering system (for example, equipment 
currently indicated by JP,6-200373,A), the problem that a protective coat could not be formed at 
coincidence was in disk both sides. Therefore, although the disk was formed one side every 
conventionally, in recent years, the processing number of sheets per hour must process in large 
quantities with about 1000 sheets, and the problem that improvement in the speed of membrane 
formation cannot be coped with has arisen with the conventional ECR sputtering system. 
[0008] 

The purpose of this invention is to offer the membrane formation approach of an ECR protective coat 
and ECR membrane formation equipment which use alternatively an ECR spatter and an ECR plasma- 
CVD method for coincidence, and can perform membrane formation of a protective coat. 
[0009] 

[Means for Solving the Problem] 

It matches and explains to drawing 2 which shows the gestalt of implementation of invention, drawing 
5 , drawing 6 , and drawing 8 . 

(1) If it matches and explains to drawing 2 and drawing 6 , the membrane formation approach of the 
ECR protective coat by this invention After making the gas for CVD membrane formation into the 
plasma state by ECR discharge and forming the ECR-CVD protective coat 30 on Substrate S in the 
plasma ambient atmosphere Make the gas for spatter membrane formation into the plasma state by ECR 
discharge, and sputtering of the target 20 for spatters is carried out by the plasma. The above-mentioned 
purpose is attained by depositing the target particle emitted by the sputtering on the ECR-CVD 
protective coat 30, and forming the ECR spatter protective coat 31. 

(2) If it matches and explains to drawing 5 , the membrane formation approach of the ECR protective 
coat by invention of claim 2 Making it deposit on the substrate S with which the mixed gas which 
consists of the gas for CVD membrane formation and the gas for spatter membrane formation was made 
into the plasma state by ECR discharge, and the ion in the plasma P3 (C+, CH+, etc.) was impressed to 
bias voltage The above-mentioned purpose is attained by making the target particle C emitted by 
carrying out sputtering of the target 20 for spatters by plasma particles (Ar+ etc.) deposit on Substrate S, 
and forming a protective coat. 

When it matches and explains to drawing 2 , (3) Invention of claim 3 The chamber 10 in which the ECR 
plasma is generated by the microwave from the source 17 of microwave, and the magnetic field by the 
magnetic field generator 15, it is applied to the ECR membrane formation equipment which forms 
membranes using the ECR plasma, and Substrate S is arranged, The plasma developmental mechanics 
12, 15-18 which generates the ECR plasma, and the target 20 for spatters in which sputtering is carried 
out by the ECR plasma generated by the plasma developmental mechanics 12, 15-18, It has CVD gas 
transfer unit 14A which supplies the gas for CVD membrane formation to the plasma developmental 
mechanics 12, 15-18, and sputtering gas feeder 14B which supplies the gas for spatter membrane 
formation to the plasma developmental mechanics 12, 15-18, and the above-mentioned purpose is 
attained. 
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When it matches and explains to drawing 8 , (4) Invention of claim 4 The chamber 41 in which the ECR 
plasma is generated by the microwave from the source 17 of microwave, and the magnetic field by the 
magnetic field generator 15, it is applied to the ECR membrane formation equipment which forms 
membranes using the ECR plasma, and Substrate S is arranged, Two plasma developmental mechanics 
15-18, and 42 A and 42B which are prepared so that it may counter mutually on both sides of a chamber 
41, and generate the ECR plasma, It has the plasma developmental mechanics 15-18, two targets 20 for 
spatters prepared corresponding to each of 42 A and 42B, and the plasma developmental mechanics 15- 
18 and gas transfer unit 14B which supplies the gas for spatter membrane formation to 42A and 42B, 
and the above-mentioned purpose is attained. 
[0010] 

In addition, although drawing of the gestalt of implementation of invention was used by the term of 
above-mentioned The means for solving a technical problem explaining the configuration of this 
invention in order to make this invention intelligible, thereby, this invention is not limited to the gestalt 
of implementation of invention. 
[0011] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained with reference to drawing 1 - drawing 8 . 

- Gestalt- drawing 1 of the 1st operation is the mimetic diagram of the membrane formation system 1 
used for manufacture of a magnetic disk, and the ECR membrane formation equipment by this invention 
is applied to the membrane formation system 1. The membrane formation process of a magnetic disk 
consists of the process which forms a substrate layer on the substrate which consists of ** glass or 
aluminum, the process which forms a magnetic-recording layer on ** substrate layer, and the process 
which forms a protective coat on ** magnetic-recording layer. Corresponding to such a process, three 
kinds of membrane formation equipments 1A, IB, and 1C are formed in the membrane formation 
system 1 of drawing 1 at series, and a magnetic-recording layer is formed in membrane formation 
equipment IB in which a substrate layer is formed by membrane formation equipment 1 A and which the 
substrate S introduced into the membrane formation system 1 follows. A substrate layer and a magnetic- 
recording layer are formed by the sputtering method. 
[0012] 

If the ECR membrane formation equipment by this invention is used for the last membrane formation 
equipment 1C and a protective coat is formed by this ECR membrane formation equipment 1C, 
Substrate S will be picked out from the membrane formation system 1, and it will convey to the 
following process. It is connected by conveyance section ID between each membrane formation 
equipments 1A and IB and 1C. For example, if it is the membrane formation system which has 1000 
throughputs/hour, Substrate S will be introduced into the membrane formation system 1 every 3.6 
seconds. 
[0013] 

Next, ECR membrane formation equipment 1C is explained to a detail using drawing 2 . Bias power 
supply 1 1 is connected to the substrate S with which the reaction chamber 10 where a membrane 
formation reaction is performed was loaded through the switch 24, and if a switch 24 is set to ON, 
negative bias voltage (for example, DC pulse voltage) will be impressed to Substrate S. In addition, 
Substrate S is held at the non-illustrated substrate holder. 12 is a plasma room where the ECR plasma is 
generated, and gas transfer units 14A and 14B are connected through massflow controllers 13A and 
13B. From gas transfer unit 14A, the hydrocarbon gas (ethylene (C2H4) gas, methane (CH4) gas, etc.) 
which is gas for CVD membrane formation is supplied, and the argon (Ar) gas which is gas for spatter 
membrane formation is supplied from gas transfer unit 14B. In addition, since the plasma room 12 is 
open for free passage with the reaction chamber 10 through plasma aperture 12a mentioned later, you 
may make it introduce the gas for membrane formation into a reaction chamber 10, although the gas for 
membrane formation was introduced into the plasma room 12 with the equipment of drawing 2 . 
[0014] 
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While the coil 15 for magnetic field generating is formed in the plasma room 12 so that it may be 
surrounded, the source 17 of microwave is connected through the waveguide 16. The microwave 
generated in the source 17 of microwave is drawn to the quartz aperture 18 of the plasma room 12 
through a waveguide 16, and is introduced in the plasma room 12 through this quartz aperture 18. While 
supplying gas with gas transfer units 14A and 14B at the time of membrane formation, the inside of a 
reaction chamber 10 is held to a predetermined membrane formation pressure (for example, 0.1 Pa) by 
carrying out evacuation with the evacuation equipments 19, such as a turbo molecular pump. 
Furthermore, while introducing into the plasma room 12 the 2.45GHz microwave generated in the 
source 17 of microwave, the activity ECR plasma by ECR discharge is generated in the plasma room 12 
by forming the magnetic field of flux density 87.5mT which fulfills ECR conditions in the plasma room 
12 with a coil 15. 
[0015] 

In the ECR plasma, Ar gas and hydrocarbon gas are excited, it has become the plasma state, and this 
ECR plasma is pulled out in a reaction chamber 10 in accordance with an emission field with a coil 15 
from plasma aperture 12a prepared in the plasma room 12. In the reaction chamber 10, the target 20 of 
the shape of the shape of a ring and a cylinder is formed so that plasma aperture 12a may be approached 
and this may be surrounded. A target 20 is held at the target holder 21, and a negative target electrical 
potential difference is impressed according to a power source 22. This target electrical potential 
difference can be turned on and off with a switch 23. 
[0016] 

Three kinds of operation modes are possible for the ECR membrane formation equipment shown in 
drawing 2 . Most, an eye supplies only the hydrocarbon gas from gas transfer unit 14A to the plasma 
room 12, is operation mode (below, it is called CVD mode) which forms the DLC film on Substrate S 
by ECR plasma CVD, and turns OFF impression of a target electrical potential difference to a target 20 
in this case. The second operation mode is operation mode (below, it is called spatter mode) which 
carries out the spatter of the target 20 with which only Ar gas from gas transfer unit 14B was supplied to 
the plasma room 12, and the target electrical potential difference was impressed with the generated 
plasma, deposits the target particle by which the spatter was carried out on Substrate S, and forms 
membranes. The third operation mode is operation mode (below, it is called mixed mode) which 
performs CVD membrane formation and spatter membrane formation to coincidence. 
[0017] 

In drawing 2 , 25 is a controller which controls the whole equipment and can operate equipment by any 
of three operation modes they are by actuation of the switches 26a-26c formed in the controller 25. That 
is, if switch 26a is turned on, it will operate in CVD mode, if switch 26b is turned on, it will operate in 
spatter mode, and if switch 26c is turned on, it will operate with mixed mode. 
[0018] 

Drawing 3 is drawing explaining CVD mode, and as mentioned above, in the plasma room 12, only the 
hydrocarbon (CxHy) gas from gas transfer unit 14A is supplied. In the plasma PI, hydrocarbon gas is 
ionized, it has become the plasma state, and this plasma PI moves into a reaction chamber 10 in 
accordance with an emission field with a coil 15 from plasma aperture 12a prepared in the plasma room 
12. Negative bias voltage is impressed to Substrate S by bias power supply 11, and the DLC film is 
formed by [ in the plasma PI ] mainly drawing plus ion (H+, C+, CH+, CH2+, etc.) on Substrate S. At 
this time, a part of hydrogen in the DCL film is emitted by the ion bombardment of the midst which is 
forming membranes continuously into a vacuum out of the film. In this CVD mode, a switch 23 is made 
off and the target electrical potential difference (negative electrical potential difference) by the power 
source 22 is not impressed to a target 20. Therefore, there is almost no generating of sputtering of the 
target 20 by the ion in the plasma PI . 
[0019] 

Drawing 4 is drawing explaining spatter mode, and as mentioned above, in the plasma room 12, only Ar 
gas from gas transfer unit 14B is supplied. Moreover, in spatter mode, while turning ON a switch 23 and 
impressing a target electrical potential difference to a target 20, a switch 24 is turned OFF and 
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impression of the bias voltage of Substrate S is canceled. In the plasma room 12, Ar gas is excited by 
ECR discharge and the plasma P2 occurs. Although pulled out by the reaction chamber 10 by the 
emission field of a coil 15, the argon ion in the plasma P2 pulled out from plasma aperture 12a (Ar+) 
can be drawn near to a target 20 with a negative target electrical potential difference, and, as for the 
plasma P2, carries out sputtering of the inner skin 20a of a target 20. If sputtering of the inner skin 20a is 
carried out with argon ion, a carbon particle C will be begun to beat from the target 20 made from 
carbon. This carbon particle C begun to beat is deposited on the substrate S arranged in the reaction 
chamber 10, and forms a carbon film in the front face of Substrate S. 
[0020] 

Drawing 5 is drawing explaining mixed mode. In mixed mode, gas is supplied from both gas transfer 
units 14A and 14B in the plasma room 12, and the inside of the plasma room 12 has been the mixed-gas 
ambient atmosphere of the hydrocarbon gas for CVD membrane formation, and the argon gas for spatter 
membrane formation (Ar). Therefore, in the plasma P3 generated by ECR discharge, the ion and argon 
ion (Art-) which a hydrocarbon dissociates and produces are contained. Moreover, in the case of mixed 
mode, switches 23 and 24 are set to ON, and the target electrical potential difference to a target 20 and 
the bias voltage to Substrate S are impressed, respectively. 
[0021] 

Since Ar+, H+, C+, CH+, CH2+, etc. are contained as plus ion in the plasma P3 in mixed mode, the plus 
ion in the plasma P3 pulled out near the target 20 can be drawn near to a target 20 with a negative target 
electrical potential difference, and carries out sputtering of the inner skin 20a of a target 20. The carbon 
particle C begun to beat by sputtering from the target 20 will be deposited on a substrate S front face. 
Moreover, the plus ion in the plasma P3 pulled out by the emission field of a coil 15 to near substrate S 
(Ar+ , H+, C+, CH+, CH2+, etc.) is drawn by the bias voltage of Substrate S on a substrate front face, 
and is deposited on Substrate S. 
[0022] 

Thus, in mixed mode, spatter membrane formation which used the target 20, and CVD membrane 
formation using hydrocarbon gas are performed to coincidence. Therefore, in mixed mode, a membrane 
formation rate improves compared with the case where a protective coat is formed, only by the 
sputtering method. Moreover, the protective coat obtained by mixed mode has the advantage that the 
hydrogen concentration in the film becomes small compared with the DLC film obtained only by the 
plasma-CVD method. Furthermore, although emission of the hydrogen out of the film arises by the ion 
bombardment under membrane formation like the conventional CVD membrane formation in the 
process of CVD membrane formation, argon ion with the bigger mass number (Ar+) than H+, C+, CH+, 
CH2+, etc. also collides with Substrate S in mixed mode. Therefore, an ion bombardment becomes 
large, emission of the hydrogen out of the film is performed more actively, and reduction of the 
hydrogen concentration in a protective coat is achieved. In addition, the rate of membrane formation by 
the spatter and membrane formation by the plasma-CVD method can be adjusted by adjusting 
concentration, bias voltage, etc. of each gas for membrane formation in mixed gas. 
[0023] 

As mentioned above, in ECR membrane formation equipment 1C of the gestalt of this operation, an 
ECR spatter protective coat and an ECR-CVD protective coat can be alternatively formed with 
independent membrane formation equipment by changing operation mode. Furthermore, the film which 
has the in-between property of the film obtained by the sputtering method and the film obtained by the 
plasma-CVD method can be formed at a higher membrane formation rate by operating with mixed 
mode. 
[0024] 

Moreover, the protective coat of the two-layer structure as shown in drawing 6 can be formed by the 
membrane formation equipment 1C independent. That is, the DLC film 30 is first formed on Substrate S 
in CVD mode, after that, operation mode is switched to spatter mode and a carbon film 3 1 is formed on 
the DLC film 30. Thus, by forming the carbon film which hardly contains hydrogen by the spatter on the 
DLC film 30 with a quick membrane formation rate, the desorption of the hydrogen out of the DLC film 
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30 can be prevented, and a protective coat with little aging can be formed. Under the present 
circumstances, if it is made for the great portion of thickness of a protective coat to turn into thickness of 
the DLC film 30, it can consider as a membrane formation rate comparable as the case where 
membranes are formed only with a CVD method. In addition, the first pass may be formed with mixed 
mode instead of forming the DLC film 30 in CVD mode. 

[0025] - Gestalt- drawing 7 of the 2nd operation is drawing showing the gestalt of operation of the 2nd 
of the ECR membrane formation equipment by this invention, and gave the same sign to the same part 
as drawing 2 . With the ECR membrane formation equipment 40 shown in drawing 7 , two plasma 
rooms 42 A and 42B counter, and are prepared so that it may face across a reaction chamber 41 . Each 
plasma rooms 42 A and 42B are open for free passage with the reaction chamber 41 through the plasma 
aperture 43, respectively, and the gas for membrane formation from gas transfer units 14A and 14B is 
supplied to a reaction chamber 41. Moreover, the target 20 for spatter membrane formation is formed in 
the reaction chamber 41, respectively so that the plasma aperture 43 on either side may be approached. 
A target electrical potential difference is impressed to each target 20 according to the common power 
source 22 through the target holder 21. The coil 15 is formed in each plasma rooms 42 A and 42B on 
either side like the plasma room 12 shown in drawing 2 , and the microwave from the source 17 of 
microwave is introduced in plasma room 42A and 42B through the quartz aperture 18, respectively. In 
addition, the whole equipment was controlled, the controller 25 (refer to drawing 2 ) abbreviation was 
carried out, and drawing 7 showed. 
[0026] 

With this membrane formation equipment 40, a protective coat can be formed in front flesh-side both 
sides of Substrate S at coincidence, in that case, the coil 15 of both right and left is driven to 
coincidence, the emission field of a mirror magnetic field is formed to Substrate S, microwave is 
introduced into the plasma rooms 42A and 42B, and the ECR plasma is generated. Satisfying the ECR 
conditions in plasma room 42 A and 42B, in order to acquire uniform ion flux density distribution near 
substrate S at this time, magnetic field distribution is adjusted so that the current impressed to a coil 15 
may be controlled and the plasma may spread moderately. 
[0027] 

With the combination of turning on and off of impression of the bias voltage of the gas supplied to a 
reaction chamber 41, and Substrate S, and the target electrical potential difference of a target 20, in 
membrane formation equipment 40 as well as the gestalt of the 1st operation, it can operate by three 
kinds of operation modes (CVD mode, spatter mode, mixed mode), and it can acquire the same 
effectiveness as the gestalt of the 1st operation. Furthermore, with membrane formation equipment 40, 
since the coincidence membrane formation of the protective coat can be carried out at the front rear face 
of Substrate S, in the case of the magnetic disk which has the need of forming a protective coat in front 
flesh-side both sides of Substrate S, for example, the time amount which protective coat formation takes 
can be shortened conventionally. Moreover, when membranes were formed one side every, the 
membraneous difference arose in the protective coat of a front flesh side by the delicate difference 
among membrane formation conditions, but if membrane formation equipment 40 is used, such un- 
arranging will not arise. 
[0028] 

Drawing 8 is drawing showing the modification of the membrane formation equipment 40 of drawing 7 , 
and gives the same sign to the same part as membrane formation equipment 40. Although the film has 
been formed by the sputtering method and the method of forming two kinds of a CVD method with the 
membrane formation equipment 40 shown in drawing 7 , the membrane formation equipment 50 shown 
in drawing 8 is ECR membrane formation equipment constituted so that only the sputtering method 
could be performed. That is, by supplying argon (Ar) gas to a reaction chamber 41 from gas transfer unit 
14B, and carrying out sputtering of the target 20 with the argon ion excited by ECR discharge, the 
carbon particle C begun to beat from the target 20 is deposited on front flesh-side both sides of Substrate 
S, and a carbon film is formed. In this case, bias voltage may be impressed to Substrate S and it is not 
necessary to impress like drawing 8 . 
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[0029] 

As mentioned above, since membranes were formed only on one side of a substrate, in the case of a 
substrate like a magnetic disk, one side [ every ] membrane formation was performed with the 
conventional ECR sputtering system. Therefore, although it is becoming impossible to cope with 
improvement in the speed of membrane formation, since spatter membrane formation is made to double- 
sided coincidence according to the membrane formation equipment of the gestalt of this operation, it can 
respond to improvement in the speed of membrane formation enough. 
[0030] 

Although explanation of the membrane formation equipments 1C, 40, and 50 mentioned above 
explained the protective coat of a carbon system to the example as film formed, it is applicable also to 
membrane formation of other film. For example, it is also possible to use membrane formation 
equipment IB of the membrane formation system 1 shown in drawing 1 , i.e., a magnetic-recording 
layer, as equipment which carries out spatter membrane formation. In that case, in forming the Co-Cr 
film as a magnetic-recording layer, it uses the alloy of Co and Cr as a target 20. Furthermore, it can 
serve as the membrane formation equipments IB and 1C with one membrane formation equipment 40. 
That is, after forming a magnetic-recording layer in spatter mode, it switches to CVD mode and the 
DLC film is formed. Moreover, you may make it form the protective coat of a carbon system not using 
CVD mode but using mixed mode. Moreover, various things are used with the film which the class of 
distributed gas also forms, for example, H gas, N2 gas, etc. are used. 
[0031] 

correspondence with the gestalt of operation and the element of a claim which were explained above ~ 
setting - hydrocarbon gas -- the gas for CVD membrane formation ~ reaction chambers 10 and 41 
constitute a chamber, and, as for the plasma room 12, a coil 15, a waveguide 16, the source 17 of 
microwave, and the plasma aperture 18, argon gas constitutes plasma developmental mechanics for the 
gas for spatter membrane formation, respectively. 
[0032] 

[Effect of the Invention] 

Since very few ECR spatter protective coats of a hydrogen component were formed on the ECR-CVD 
protective coat according to invention of claim 1 as explained above According to invention of 
protective coat claim 2 with little aging, by the ability preventing the desorption of the hydrogen from an 
ECR-CVD protective coat Membrane formation by the ECR spatter and membrane formation by the 
ECR plasma-CVD method can be performed to coincidence, and the protective coat which has the in- 
between property of the protective coat by the ECR spatter and the protective coat by the ECR plasma- 
CVD method can be formed. Consequently, a protective coat with little [ there are few hydrogen 
components and ] aging can be formed. 

According to invention of claim 3, with single membrane formation equipment, the protective coat by 
the ECR spatter and the protective coat by the ECR plasma-CVD method can be formed, and the 
multilayers which combined these protective coats can be formed easily. Furthermore, membrane 
formation by the ECR spatter and membrane formation by the ECR plasma-CVD method can be 
performed to coincidence, and the protective coat which has the in-between property of an ECR-CVD 
protective coat and an ECR spatter protective coat can be formed. 

According to invention of claim 4, the protective coat by the ECR spatter can be formed to front flesh- 
side both sides of a substrate at coincidence, and shortening of membrane formation time amount can be 
attained. 



[Translation done.] 
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